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and speculated these maturational changes influence the development of cardiopulmonary control. TO investigate age related differences in sensitivity to hypoxia, we measured ME concentration IME] within brainstem nuclei involved in integration of cardiopulmonary control under the following conditions: Grp I: control, breathed RA x 6 hrs; Grp 11: 10min 10%O 20min R A x 6 hrs; Grp 111: 2 hrs 10%02,,4hrs
RA; Grp IV: {'hrs RA, 2 hrs 10% 0 . We have consistently noted glucose release by the kidney of the unstressed fetal sheep, but it is not known whether this glucose is produced by gluconeogenesis or by glycogenolysis. To examine this question, we infused 14c-lactate intravenously into 5 healthy fetal sheep (mean gestational age 130 days) which had catheters chronically placed in the fetal descending aorta (FA), renal vein (RV), and inferior vena cava. We measured 14~-glucose and glucose concentrations in the RV and FA, total 14c-radioactivity and lactate concentration in the FA, and renal blood flow by the radioactive microsphere method. We calculated glucose flux across the kidney by the Fick method. Lactate specific activity was not measured; since total 14~-radioactivity may include l4~-metabolites of lactate, we could not calculate the actual quantity of glucose produced from lactate. We could, however, measure the minimum amount of glucose produced from lactate. We found net glucose release by the kidney (mean 3.0 mg/min/100 g kidney); at least 23% of this glucose was produced from lactate (0.7 mg/min/lOOg kidney).
The unstressed fetal sheep kidney is therefore able to produce glucose by gluconeogenesis. This new glucose may be used by the kidney or may contribute to total fetal glucose supply. ( ~revio;s studies have demonstrated zero glucose flux and absence of gluconeogenesis by the fetal liver. Shortly after birth, however, the newborn liver releases glucose both by glycogenolysis and by gluconeogenesis. Warnes et a1 have suggested that oxygen availability stimulates hepatic gluconeogenesis at birth. To test whether an increase in blood pO2 stimulates hepatic release of glucose, we studied 6 healthy fetal lambs at 136.5 days which had catheters chronically maintained in the right or left hepatic vein (HV), umbilical vein, inferior vena cava, and fetal descending aorta (FA), and a large tube in the trachea. We ventilated the lambs in utero, first with 5%C02, 3%02, 92%N2 and then with 95%02, 5%C02. We measured hepatic blood flow by the microsphere method and hepatic glucose (~lu) flux by the Fick method. Our results (mean + SD) are as follows:
FA ..
20f6.5 323f229 -7.89f8.8 These near-term lambs did demonstrate hepatic glucose production in the control period. However, although the results suggest that oxygenation increases HV Glu concentration, and decreases liver blood flow, the differences are not significant, and oxygenation did not change hepatic glucose flux. (Supported by HL24056.) and previous studies have shown placenisl lactate production and lactate uptake by the fetal liver. In the neonatal sheep, there is no placental lactate source and blood lactate concentrations are lower than in the fetus. To compare the importance of lactate as a substrate for fetal and neonatal liver metabolism, we measured lactate flux across the liver in 16 fetal sheep (mean gestational age 129 days) which had catheters chronically placed in the right or left hepatic vein, portal vein, descending aorta and umbilical vein and in 5 neonatal sheep (mean age 9 days) with similar catheters except for the umbilical vein. In addition, we measured umbilical lactate uptake in the fetal sheep. In the fetus, net hepatic lactate uptake was 5.0 mg/min/100 g. There was a linear correlation between hepatic and umbilical lactate uptake (r = 0.74, p < .005); hepatic uptake could account for nearly 90% of umbilical uptake, but hepatic lactate extraction was only 7.7% of hepatic lactate delivery (94.2 mg/min/100 g ) . In the neonate, net hepatic lactate uptake was more than twice the fetal rate (11.0 mg/min/100 g) and hepatic lactate extraction was 32.9% of hepatic lactate delivery (31.0 mg/min/100 g). Lactate is therefore an important substrate for both fetal and neonatal liver metabolism. Although lactate delivery to the neonatal liver decreases, increased hepatic extraction compensates so that hepatic lactate uptake actually increases. Retinopathy of prematurity (ROP) is characterized by an early vaso-obliterative stage which can be seen experimentally during periods of hyperoxia and a later stage of neovascularization which follows the period of high oxygen exposure. Because endothelial cell proliferation is an important step in neovascularization, we have examined the effects of varying oxygen tensions on endothelial cell proliferation in vitro. Fetal bovine aortic endothelial cells (FBAE) were plated at a density of 40,000 cells/35mm culture dish and maintained in 20% 02175% N2/5% COq at 37'~. After 48 hours, FBAE were exposed to 95% 0215% C02 (hyperoxia) or 20% 02175% ~2 1 5 % C02 (control) at 37OC for 48 hours. Following oxygen exposure, all cells were placed in 20% 02/75% N2/5% C02 at 37OC and followed for 7 days. pH and pC02 of the media were maintained at 7.4 and 30-37 torr respectively. Cell counts were performed daily (Coulter Counter). In cells exposed to 48 hours of hyperoxia, FBAE growth ceased (100% inhibition) while control cells continued to proliferate. When oxygen-exposed FBAE were returned to a normoxic environment, they again proliferated, with growth rates now approximating that of control cells. During limited periods of hyperoxia, FBAE growth is arrested. In a normoxic environment, 02-exposed FBAE again proliferate. Direct effects of hyperoxia on vascular endothelial cell proliferation may play a role in the vascular changes of ROP . EGF is be1 ieved to enhance fetal lung maturation. We have examined the interactions between EGF and cortiwsteroids in explants of fetal rat lung in a serum free organ culture system. EGF stimulated the incorporation of choline into phosphatidylchol ine (PC) and disaturated PC (DSPC) in a dose dependent fashion with half the maximal effect occurring at 1.03 nM (6.31 ng/ml).
IS EGF A MEDIATOR OF GLUCOCORTICOID ACTION ON
There was also a 6 fold increase in acetate incorporation into phosphatidylglycerol. T3 and EGF together had an additive effect on choline incorporation into DSPC, whereas exposure to saturating doses of EGF plus dexamethasone (dex) had no greater effect than did dex alone, suggesting that the 2 agents act at similar metabolic sites,
We further explored the interaction between EGF and dex. Dex increased the activity of cholinephosphate cytidylyltransferase, the rate limiting enzyme of PC synthesis, but EGF had no effect on this enzyme. We also examined the influence of dex on EGF binding and separately that of EGF on glucocorticoid binding. EGF had no effect on specific cytoplasmic or nuclear gluwcorticoid binding, but exposure to dex resulted in a 2 fold increase in specific EGF binding capacity.
One of the ways in which corticosteroids stimulate lung maturation may be by increasing EGF binding capacity with subsequent amp1 ification of EGF act ion.
